
Firms & Development: A Progress Report

Eric Verhoogen, Columbia University

Nobel Symposium in Economic Sciences, STIAS

March 13, 2024



Introduction

▶ Once upon a time, growth was at the core of development
economics.

▶ In the early days of the field, a central problem was how to promote
industrialization (Rosenstein-Rodan, 1943; Prebisch, 1950; Nurkse,
1953; Myrdal, 1957; Hirschman, 1958; Rostow, 1960).

▶ Early ideas were the basis for many theories of endogenous growth in
1980s/90s (Krugman, 1987; Murphy, Shleifer and Vishny, 1989;
Rodriguez-Clare, 1996).

▶ But by the time I was doing my PhD, circa 2000, growth had largely
disappeared from PhD-course syllabi in development.



Introduction

▶ Once upon a time, growth was at the core of development
economics.

▶ In the early days of the field, a central problem was how to promote
industrialization (Rosenstein-Rodan, 1943; Prebisch, 1950; Nurkse,
1953; Myrdal, 1957; Hirschman, 1958; Rostow, 1960).

▶ Early ideas were the basis for many theories of endogenous growth in
1980s/90s (Krugman, 1987; Murphy, Shleifer and Vishny, 1989;
Rodriguez-Clare, 1996).

▶ But by the time I was doing my PhD, circa 2000, growth had largely
disappeared from PhD-course syllabi in development.



Introduction

▶ Once upon a time, growth was at the core of development
economics.

▶ In the early days of the field, a central problem was how to promote
industrialization (Rosenstein-Rodan, 1943; Prebisch, 1950; Nurkse,
1953; Myrdal, 1957; Hirschman, 1958; Rostow, 1960).

▶ Early ideas were the basis for many theories of endogenous growth in
1980s/90s (Krugman, 1987; Murphy, Shleifer and Vishny, 1989;
Rodriguez-Clare, 1996).

▶ But by the time I was doing my PhD, circa 2000, growth had largely
disappeared from PhD-course syllabi in development.



Introduction

▶ Once upon a time, growth was at the core of development
economics.

▶ In the early days of the field, a central problem was how to promote
industrialization (Rosenstein-Rodan, 1943; Prebisch, 1950; Nurkse,
1953; Myrdal, 1957; Hirschman, 1958; Rostow, 1960).

▶ Early ideas were the basis for many theories of endogenous growth in
1980s/90s (Krugman, 1987; Murphy, Shleifer and Vishny, 1989;
Rodriguez-Clare, 1996).

▶ But by the time I was doing my PhD, circa 2000, growth had largely
disappeared from PhD-course syllabi in development.



Introduction (cont.)

▶ Several reasons, but one is the “credibility revolution” in applied
micro.

▶ Attention to causal identification.
▶ Development of quasi-experimental and experimental methods.
▶ Suspicion of grand narratives.

▶ Empirical work on growth was largely limited to cross-country
growth regressions (Barro, 1991; Hall and Jones, 1999).

▶ Hard to defend causal interpretations.

▶ Focus shifted to questions that could be convincingly answered in
micro-data.

▶ Has generated lots of progress, as this conference is attesting.

▶ But to sustainably raise living standards of the poor, there’s no
avoiding the big question of what drives growth.
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Introduction (cont.)

▶ Research in “Firms & Development” is trying to bring these two
important streams together.

▶ Applied micro methods (and sensibility).
▶ Focus on drivers of growth.

▶ In particular, determinants of firm performance and innovative
behavior, understood broadly to include catch-up (“upgrading”).

▶ Happily, the area seems to be cohering as a subfield.

▶ Key public-good providers:

▶ Robin Burgess & Chang Hsieh’s conference series on “industrial
development” (with inspiration from John Sutton).

▶ International Growth Centre conferences & funding.
▶ PEDL, led by Chris Woodruff.

▶ Area has also benefitted from:

▶ Growing availability of micro-data on firms.
▶ Policy-maker interest in innovation/industrial policy.
▶ Growing willingness of governments, NGOs, funders to support

experiments at firm level.
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Introduction (cont.)

▶ Today, I’ll give a sort of progress report, highlighting some areas
where progress has been made but we still need more work.

▶ Roadmap:

1. Knowledge spillovers.
2. “Demand-pull” effects.
3. Contractual frictions in upgrading.
4. Management practices.

▶ Idiosyncratic selection of studies that speak to microfoundations of
growth and meet high (“applied micro”) empirical standards.

▶ I’ll draw on a recent JEL review (Verhoogen, 2023).
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Knowledge Spillovers

▶ Learning externalities play a key role in lots of influential thinking
about growth.

▶ Romer (1986), Lucas (1988).
▶ Hausmann and Rodrik (2003).

▶ They are also the basis for many arguments for industrial policy
(Rodrik, 2004; Stiglitz and Greenwald, 2014).

▶ Social effects are challenging to identify (Manski, 1993).

▶ Much of the best work on social learning has been in agriculture.

▶ Conley and Udry (2010) on pineapples:

▶ Good news from information neighbors increases adoption,
conditional on choices of geographic neighbors.

▶ Related work: Duflo and Saez (2003), Bandiera and Rasul (2006),
Banerjee et al. (2013), BenYishay and Mobarak (2019), Beaman et
al. (2021).
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Knowledge Spillovers (cont.)

▶ Cai and Szeidl (2018): information passes between firms in an
experimentally manipulated network.

▶ Randomly assigned 2,820 Chinese
managers into groups that met
monthly for one year (or
no-meetings control).

▶ Large effects on revenues, profits,
employment, assets, utility cost
(including electricity), TFP.

▶ Related work: Fafchamps and
Quinn (2018).

3/1/24, 4:38 PM Interfirm relationships and business performance in China

https://voxdev.org/node/61990/printable/print 2/5

Figure 1 shows the effect of business meetings on firm revenue. The blue bars act as a
benchmark by showing revenue growth for control firms that did not participate in the
meetings. The red bars measure the additional growth of treatment firms that did
participate in the meetings. Growth rates are measured relative to revenue at base-line,
that is, the fiscal year before the intervention.

Figure 1 Effect of meetings on firm revenue

Figure 1 shows large, significant, and persistent revenue effects of the treatment. By the
mid-line, revenue increased by only 0.4% in the control group, but it increased by an
additional eight percentage points in the treatment group. The bar for the end-line shows
that this increase persisted in the year after the intervention.

We found similarly large and persistent effects for a wide range of firm performance
measures: profit, factors of production (employment and fixed assets), as well as inputs
of production (materials and utilities). All these effects are statistically significant. Taken
together, the results show substantial improvements in firm performance across a range
of domains.

Intermediate outcomes
We also found significant effects for several intermediate outcomes: a survey-based
management score; the number of suppliers and clients; and the probability of
borrowing. These outcomes are suggestive of two possible channels by which the
meetings may have improved performance:

Source: Cai & Szeidl, VoxDev 2017.
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Knowledge Spillovers (cont.)

▶ In cross-cutting experiment,
randomly seeded two types of
information:

▶ Grant opportunity for firms
(rival).

▶ Savings opportunity for managers
(non-rival).

▶ Diffusion was lower for rival
opportunity when there were more
direct competitors in group.

▶ Related work: Hardy and
McCasland (2021).

Whom you know matters
How did group composition, that is, the type of peers, affect performance? Due to the random
grouping of firms, some firms ended up with better peers than others. Proxying peer quality with
size (employment) before the intervention, we found evidence of significant and persistent peer
effects. For example, being randomised into a group in which the average peer firm was 10%
larger significantly increased revenue by more than one percent. Similar effects were found for
several other outcomes. This result further confirms that the meetings mattered. What’s more, it
highlights that the identity of peers mattered.

Channels of peer learning
What made the meetings successful? To complement the suggestive evidence on possible peer
learning channels discussed earlier, we implemented additional interventions that more directly
isolate concrete channels. In one such intervention we distributed information about financial
opportunities to a subset of managers. We were interested in the extent to which managers
shared this information with their peers, that is, the rate of diffusion.

Figure 2 Information diffusion rate

The first set of bars in Figure 2 plot the diffusion rate concerning a firm funding opportunity (a cash
grant from the government). The first bar shows that managers were 29% more likely to apply for
this funding if some of their peers were informed, confirming that learning from peers was indeed
an active force in the meetings.

Source: Cai & Szeidl, VoxDev 2017.



Knowledge Spillovers (cont.)

▶ Some open questions:

▶ Do we see similar effects for production technologies?
▶ Do the sales/profits effects reflect flows of knowledge or other

benefits of networking?
▶ Are the spillovers large enough to justify public subsidies?



Demand-Pull Effects

▶ Growth literature has tended to emphasize supply-side factors.

▶ Tradition of modelling single economies in isolation.
▶ Non-homotheticities in demand are hard to model tractably (but see

Matsuyama (2019), Comin et al. (2021)).
▶ Studies that emphasize export orientation tend to focus on scale and

productivity effects, rather than nature of demand.

▶ But evidence has accumulated that the nature of demand matters
for firm behavior.

▶ Demanding customers can “pull” the upgrading process.
▶ In the spirit of trade literature at higher level of aggregation

(Burenstam Linder, 1961; Schott, 2004; Hummels and Klenow, 2005;
Hallak, 2006).
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Demand-Pull Effects (cont.)

▶ Verhoogen (2008): destination-market income drives quality
composition within firms.

New Beetle in 
San Francisco, 
price ~$17,750

Original Beetles 
in Mexico City, 
price ~$7,500
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FIGURE IV
Exports, High-quality Models as Percentage of VW Output

Notes: Output measured in physical units. Omitted model from upper curve is
the Original Beetle. Data from bulletins of the Asociación Mexicana de la Industria
Automotriz (Mexican Automobile Industry Association).

schedules of five or more years. Tariff changes under NAFTA for
the majority of commodities were thus typically on the order of
a few percent per year or less. A common view among observers
in Mexico is that NAFTA’s main role was as a commitment to the
general program of liberalization begun in the mid-1980s, rather
than as a marked change in trade costs.

How did the manufacturing sector respond to the peso crisis?
Consider the example of the Volkswagen plant in Puebla, Mexico.
The Puebla plant is the sole world producer of the New Beetle
and the sole North American producer of the Jetta. Until July
2003, the plant also produced the Original Beetle, almost all of
which were sold in Mexico. There are clear quality differences be-
tween the Original Beetle and the newer models, the New Beetle,
Jetta, and Golf (a model from which the New Beetle borrows many
components).11 These differences are reflected in prices: in July
2003, the New Beetle was selling for US$17,750, the Jetta for
US$15,000, and the Original Beetle for US$7,500. Figure IV il-
lustrates the effect of the peso crisis on the plant’s product mix.

11. For example, the New Beetle and the Jetta have automatic window-raising
mechanisms; the windows of the Original Beetle have to be cranked up by hand.
The seats of the New Beetle and Jetta consist of polyurethane foam; the seats of
the Original Beetle are made partly of lower-quality foam and partly of coconut
fibers, a cheaper substitute.

▶ On average in manufacturing, ISO 9000,
wages respond to increase in exports.

▶ Subsequent work suggests effects are
driven by income at destination, not export
volume per se (Brambilla et al., 2012;
Bastos et al., 2018).

▶ For convenience, I modeled upgrading as a
shift between (known) quality levels.



Demand-Pull Effects (cont.)

▶ Atkin, Khandelwal and Osman (2017): quality upgrading → learning.

▶ Randomized initial export orders
among Egyptian rug producers.

▶ Tracked detailed quality indicators.

▶ Had producer weave identical rugs
under laboratory conditions.
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TABLE VIII
IMPACT OF EXPORTING ON QUALITY LEVELS

(1) (2)
Control mean ITT TOT

Panel A: Quality metrics
Corners 2.98 1.11∗∗∗ 1.70∗∗∗

(0.12) (0.11)
Waviness 2.99 1.10∗∗∗ 1.68∗∗∗

(0.12) (0.10)
Weight 3.08 1.07∗∗∗ 1.63∗∗∗

(0.11) (0.11)
Touch 3.12 0.40∗∗∗ 0.66∗∗∗

(0.06) (0.07)
Packedness 3.11 0.89∗∗∗ 1.59∗∗∗

(0.11) (0.12)
Warp thread tightness 3.05 0.83∗∗∗ 1.49∗∗∗

(0.10) (0.12)
Firmness 2.98 0.87∗∗∗ 1.60∗∗∗

(0.11) (0.12)
Design accuracy 3.17 0.79∗∗∗ 1.41∗∗∗

(0.10) (0.12)
Warp thread packedness 3.05 1.07∗∗∗ 1.65∗∗∗

(0.11) (0.11)
Inputs 3.07 0.89∗∗∗ 1.62∗∗∗

(0.10) (0.12)
Loom 2.02 0.03 0.05

(0.02) (0.04)
R-squared 0.44 0.60
Observations 6,885 6,885

Panel B: Stacked quality metrics
Stacked quality metrics 2.96 0.79∗∗∗ 1.35∗∗∗

(0.09) (0.08)
R-squared 0.39 0.54
Observations 6,885 6,885

Notes. Panel A stacks the quality metrics and interacts treatment (ITT) or takeup (TOT) with a quality-
metric indicator variable. The coefficients on the interactions provide the treatment effects separately for
each metric. The TOT instruments takeup interacted with quality metric with treatment interacted with
quality metric. Each regression includes baseline values of the quality metric, strata and round fixed effects,
and each of these controls interacted with quality-metric. Panel B constrains the treatment effects to be equal
across quality metrics; these regressions include baseline values, strata and round fixed effects. Control group
means are reported in levels. Standard errors are clustered by firm. Significance: ∗ .10; ∗∗ .05; ∗∗∗ .01.

effects. The resulting coefficients are identical to those from run-
ning separate regressions for each quality metric, but run this way
we can cluster standard errors by firm to account for any firm-level
correlations within quality metrics across time or across quality
metrics within a period.

D
ow

nloaded from
 https://academ

ic.oup.com
/qje/article-abstract/132/2/551/3002609 by M

ilbank M
em

orial Library user on 22 M
ay 2019



Demand-Pull Effects (cont.)
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TABLE XI
QUALITY AND PRODUCTIVITY ON IDENTICAL-SPECIFICATION DOMESTIC RUGS (STEP 2)

Master artisan Professor

Control (1) (2) Control (3) (4)
mean ITT TOT mean ITT TOT

Panel A: Quality metrics
Corners 3.23 0.72∗∗∗ 1.05∗∗∗ 3.31 0.29∗∗ 0.43∗∗

(0.14) (0.17) (0.13) (0.18)
Waviness 3.17 0.55∗∗∗ 0.80∗∗∗ 3.31 0.25∗∗ 0.36∗∗

(0.14) (0.18) (0.12) (0.16)
Weight 3.60 0.62∗∗∗ 0.91∗∗∗ 3.64 0.58∗∗∗ 0.86∗∗∗

(0.13) (0.16) (0.17) (0.25)
Packedness 3.30 0.77∗∗∗ 1.14∗∗∗ 3.28 0.28∗∗ 0.42∗∗∗

(0.13) (0.15) (0.11) (0.15)
Touch 3.29 0.52∗∗∗ 0.76∗∗∗ 3.27 0.36∗∗∗ 0.52∗∗∗

(0.11) (0.14) (0.12) (0.16)
Warp thread tightness 3.00 0.51∗∗∗ 0.74∗∗∗ 3.30 0.25∗∗ 0.36∗∗

(0.09) (0.11) (0.12) (0.16)
Firmness 3.21 0.71∗∗∗ 1.04∗∗∗ 3.23 0.29∗∗ 0.43∗∗∗

(0.14) (0.17) (0.12) (0.16)
Design accuracy 3.65 0.53∗∗∗ 0.77∗∗∗ 3.45 0.27∗∗ 0.40∗∗∗

(0.11) (0.15) (0.11) (0.15)
Warp thread packedness 3.05 0.87∗∗∗ 1.28∗∗∗ 3.20 0.39∗∗∗ 0.58∗∗∗

(0.14) (0.17) (0.12) (0.16)
R-squared 0.21 0.34 0.11 0.14
Observations 1,680 1,680 1,667 1,667

Panel B: Stacked quality metrics
Stacked quality metric 3.28 0.64∗∗∗ 0.94∗∗∗ 3.33 0.33∗∗∗ 0.48∗∗∗

(0.10) (0.12) (0.10) (0.13)
R-squared 0.19 0.32 0.09 0.13
Observations 1,680 1,680 1,667 1,667

Panel C: Objective metrics
Control (1) (2)
mean ITT TOT

Length accuracy −4.51 1.43∗∗∗ 2.09∗∗∗
(0.51) (0.71)

Width accuracy −2.29 0.17 0.25
(0.29) (0.41)

Weight accuracy −221.0 89.1∗∗∗ 131.0∗∗∗
(20.3) (29.6)

D
ow

nloaded from
 https://academ

ic.oup.com
/qje/article-abstract/132/2/551/3002609 by M

ilbank M
em

orial Library user on 22 M
ay 2019

598 QUARTERLY JOURNAL OF ECONOMICS

TABLE XI
(CONTINUED)

Control (1) (2)
mean ITT TOT

Time (in minutes) 247.0 −5.67 −8.3
(6.6) (9.5)

R-squared 0.84 0.84
Observations 748 748

Notes. Table reports ITT and TOT specifications using the nine quality metrics from the quality lab. Panel
A stacks the quality metrics and interacts treatment (ITT) or takeup (TOT) with a quality-metric indicator
variable. The coefficients on the interactions provide the treatment effects separately for each metric. The
TOT instruments takeup (interacted with quality metric) with treatment (also interacted with quality metric).
Panel B constrains the treatment effects to be equal across quality metrics. Columns (1) and (2) report scores
from the master artisan. Columns (3) and (4) report scores from the professor of Handicraft Science at
Domietta University. Panel C reports objective accuracy measures, which are calculated as the negative of the
absolute error for that specification, so that a higher value indicates that the manufactured rug was closer to
intended length (140 cm), width (70 cm), and weight (1,750 g). It also includes the time spent to produce the
rug in minutes. As in Panel A, these are run in a single regression by intereacting the objective measure with
treatment or takeup. All regressions include interactions of strata fixed effects with quality-metric indicators,
and standard errors are clustered by firm. Significance: ∗ .10; ∗∗ .05; ∗∗∗ .01.

expected since the loom size determines the width (and all firms
used the same loom).

Finally, we recorded the time taken to produce the rug. Since
the rug specifications, material inputs, and loom are identical for
all firms in this setup, the time taken reflects firm productivity.
The fourth row of Panel C shows that, on average, firms took four
hours to produce the rug. Although the ITT is not significant,
treatment firms took six minutes less. That is, despite manufac-
turing rugs with higher quality metrics, treatment firms spend if
anything less time weaving, not more.

In the absence of learning-by-exporting, we would not expect
differences between treatment and control firms when produc-
ing identical-specification rugs for the domestic market using the
same inputs, the same loom, and at the same scale. If anything
we might expect control firms to produce these rugs more quickly
or at higher quality since they have recent experience manufac-
turing domestic designs and specifications. It also seems unlikely
that treatment firms put more effort into weaving the rug because
they were worried poor performance would jeopardize their rela-
tionship with Hamis. Firms were not informed of any link between
the quality lab and Hamis Carpets—recall we hired a new staff
member to run the lab to disassociate it from the export oppor-
tunity randomization as much as possible and we told firms that
the order was from a new buyer in Cairo—and if firms did believe
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Demand-Pull Effects (cont.)

▶ Alfaro-Ureña et al. (2022): selling to MNCs → upgrading.

▶ Firm-to-firm data from tax systems opens
new analytical possibilities.

▶ Matching design: compare suppliers to
MNCs vs. suppliers to other types of firms.
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FIGURE III

The Effects of Three Placebo Events—First Time Supplying to the Government,
Large Domestic Buyer, or Domestic Exporter—versus the First Time Supplying

to an MNC Event

Figure III compares the effects of the event of starting to supply to an MNC with
those from three other placebo events, namely, starting to supply to (i) the Costa
Rican government (Panels A and B); (ii) a large domestic firm (Panels C and D); and
(iii) a domestic exporter (Panels E and F). We show these effects for two outcome
variables: log TFP from an OLS production function estimation that assumes a
Cobb-Douglas technology (left panels), and log corporate sales to others (right
panels). The vertical lines reflect the 95% confidence intervals. For comparability,
in each figure, we contrast the effects on the sample of first-time suppliers to the
government, large domestic buyer, or domestic exporter to those on a matched
subset from the baseline sample of first-time suppliers to MNCs. For example, to
construct this subset for the government, we start from the sample of first-time
suppliers to the government. Then, for each firm in that sample, we identify the
best match in the baseline sample of first-time suppliers to MNCs (where the
matching is based on the similarity in supplier characteristics and the demand
shock received during the corresponding event). For details, see Section V.A and
Online Appendix E.2.
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▶ Sales, employment, TFP of new MNC
suppliers ↑.

▶ Other buyers of new MNC suppliers:

▶ Larger.
▶ Higher export/import shares.
▶ Longer relationships with suppliers.

▶ Suppliers appear to learn from (and
gain reputation from) MNCs.

▶ Qualitative evidence of changes in
business practices to appeal to MNCs.
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Figure III compares the effects of the event of starting to supply to an MNC with
those from three other placebo events, namely, starting to supply to (i) the Costa
Rican government (Panels A and B); (ii) a large domestic firm (Panels C and D); and
(iii) a domestic exporter (Panels E and F). We show these effects for two outcome
variables: log TFP from an OLS production function estimation that assumes a
Cobb-Douglas technology (left panels), and log corporate sales to others (right
panels). The vertical lines reflect the 95% confidence intervals. For comparability,
in each figure, we contrast the effects on the sample of first-time suppliers to the
government, large domestic buyer, or domestic exporter to those on a matched
subset from the baseline sample of first-time suppliers to MNCs. For example, to
construct this subset for the government, we start from the sample of first-time
suppliers to the government. Then, for each firm in that sample, we identify the
best match in the baseline sample of first-time suppliers to MNCs (where the
matching is based on the similarity in supplier characteristics and the demand
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Figure III compares the effects of the event of starting to supply to an MNC with
those from three other placebo events, namely, starting to supply to (i) the Costa
Rican government (Panels A and B); (ii) a large domestic firm (Panels C and D); and
(iii) a domestic exporter (Panels E and F). We show these effects for two outcome
variables: log TFP from an OLS production function estimation that assumes a
Cobb-Douglas technology (left panels), and log corporate sales to others (right
panels). The vertical lines reflect the 95% confidence intervals. For comparability,
in each figure, we contrast the effects on the sample of first-time suppliers to the
government, large domestic buyer, or domestic exporter to those on a matched
subset from the baseline sample of first-time suppliers to MNCs. For example, to
construct this subset for the government, we start from the sample of first-time
suppliers to the government. Then, for each firm in that sample, we identify the
best match in the baseline sample of first-time suppliers to MNCs (where the
matching is based on the similarity in supplier characteristics and the demand
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Demand-Pull Effects (cont.)

▶ Demir, Fieler, Xu and Yang (2024):

▶ Firm-to-firm data in Turkey.

▶ Exports to rich countries ↑ ⇒ own wages ↑
⇒ wages of suppliers ↑.

▶ 2nd-order demand-pull effects through supply chain.

▶ Some open questions:

▶ Are learning effects especially strong at high-quality ends of
industries? If so, why?

▶ Are technologies used to produce higher-quality goods particularly
inappropriate for developing-country factor proportions?
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Contractual Frictions in Upgrading

▶ Another area where progress has been made is how contractual
frictions inhibit upgrading.

▶ Atkin et al. (2017): misalignment of incentives within
firms can impede information flows, and hence learning.
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inscribed in Ko, and the proof  is complete. However, it can be noticed now that 
the minimality of  the area of  q implies that the length of  one of the sides of  q 
actually equals one-half of  the length of  Ko in the direction of  that side. Therefore 
Ko actually touches a translate of  itself, and Case II is not possible at all. [] 

Remark 1. I f  K is not strictly convex, the conclusion of  the above theorem does 
not necessarily hold. However, in this case there exists a double-lattice packing 
with maximum density which is generated by a minimum-area extensive 
parallelogram inscribed in K. This can be obtained by approximating K with a 
sequence of  strictly convex bodies K,  and then selecting a convergent subsequence 
of  double-lattice packings. 

Remark 2. Theorem 1 and the above remark yield an algorithm for finding a 
maximum density double-lattice packing with copies of K which goes as follows. 
For any diameter d of K, find a pair of  chords parallel to d, each of length equal 
to one-half of  the length of d. These two chords define a parallelogram q(d) 
inscribed in K, which turns out to be extensive (see Lemma 1 of the following 
section). Now vary d and find a critical position of d = do such that q(do) is of 
minimum area. This minimum-area extensive parallelogram generates a maximum 
density double-lattice packing with copies of K. In general, locating the critical 
diameter do may be a problem, but in many special cases, as in the following 
examples, the diameter do is easy to find. 

Examples. An application of the algorithm described in Remark 2 to the case 
when K is a regular pentagon results in a double-lattice packing of density 
(5 -x /5 ) /3  =0.92131. . . ,  shown in Fig. 7. This packing may have the maximum 

Fig. 7. Maximum density double-lattice packing with regular pentagons. 

▶ 1st experiment: technology drop led to puzzlingly little adoption.
▶ Firms cited worker resistance as key barrier.

▶ 2nd experiment: incentives to workers to share information increased
adoption.

▶ Piece rates may have been optimal in static technological
environment, but discouraged sharing of information about new dies.
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▶ Firms cited worker resistance as key barrier.

▶ 2nd experiment: incentives to workers to share information increased
adoption.

▶ Piece rates may have been optimal in static technological
environment, but discouraged sharing of information about new dies.
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Contractual Frictions in Upgrading (cont.)

▶ Hansman et al. (2020): firms vertically integrate to solve sourcing
problem in Peruvian fishmeal.

▶ Use quotas in main competitors
(Denmark, Iceland, Chile) as source of
variation in demand for (observed)
quality.

▶ Positive effect on vertical integration:
plants buy boats.

▶ Integrated boats stay closer to port ⇒ fresher fish.

▶ The fact that firms buy boats suggests that assuring quality is a key
problem for non-integrated firms.
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Contractual Frictions in Upgrading (cont.)

▶ Some promising research areas:

▶ How repeated interactions/relational contracts interact with market
structure.

▶ Macchiavello and Morjaria (2021).

▶ Role of technology in reducing within-firm information asymmetries.

▶ Kelley et al. (2023), de Rochambeau (2021).

▶ Other types of incentive misalignment within firms.

▶ Rigol and Roth (2023).
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Management Practices

▶ The literature on management practices, following Bloom and Van
Reenen (2007) and Bloom et al. (2013), has been very influential.

▶ Now common to attribute low productivity and low growth in
developing countries to “bad management.”

▶ It’s important, but in my view its lessons have been misinterpreted.

▶ My JEL review has a simple framework:

▶ Firms have inherent capabilities, which must be home-grown.
▶ Given their capabilities and market conditions, firms choose inputs,

products, techniques, investments in learning.

▶ In this framework, “management” has three distinct components:

1. Entrepreneurial ability, which is part of capabilities.
2. Skills of managers, which are an input.
3. Management practices, which are techniques chosen by entrepreneurs

subject to constraints.

▶ Management practices are not a primitive.

▶ The choice of management practices is a component of the general
problem of choice of techniques (Van Reenen, 2011).
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Management Practices (cont.)

▶ The (big!) contribution of this literature has been to improve
measurement of this important set of technical choices.

▶ World Management Survey (WMS) has systematically collected
information on monitoring, performance targets, incentives (e.g.
performance pay), operations.

▶ Closed-ended questions have been added to large firm-level surveys
in the U.S., Mexico, Pakistan, and other countries.

▶ SME-appropriate questions in McKenzie and Woodruff (2017).

▶ A great advantage of focusing on management practices is that they
are applicable across a wide range of sectors and countries.

▶ Enables cross-sector and cross-country comparisons.
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Management Practices (cont.)

▶ Key question: are some management practices better than others?

▶ Vertical view: yes, across contexts (Bloom et al., 2014).
▶ Horizontal/contingency/design view: it depends on context, e.g.

input, output markets, firms’ know-how (Woodward, 1958).

▶ Ultimately an empirical question, not yet resolved.

▶ Some practices, e.g. tracking inventories, seem clearly better (like
offset pentagons).

▶ Other cases, e.g. piece rates/performance pay, are less clear.

▶ Normally, if we see firms using different technologies, we don’t
assume that some are making mistakes.

▶ We ask what constraints lead them to make the choices they do.
▶ We should take a similar approach to management practices.
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Management Practices (cont.)

▶ Bloom et al. (2013): consulting increases use of “modern” practices,
improves performance.

▶ Randomized consulting among
17 Indian textile firms.

▶ 1-month diagnostic (all),
4-month implementation
(treatment)

▶ Market value of services ∼
$250k.

63.4%). These improvements in management practices were also
persistent. The management practice adoption rates dropped by
only 3 percentage points, on average, between the end of the first
wave in August 2010 (when the consultants left) and the start of
the second wave in August 2011.

Third, not all practices were adopted. The firms appeared to
adopt the practices that were the easiest to implement and/or had
the largest perceived short-run pay-offs, like the daily quality,
inventory, and efficiency review meetings. If so, the choice of
practices was endogenous and it presumably varied with the
cost-benefit calculation for each practice.17

FIGURE V

The Adoption of Key Textile Management Practices over Time

Average adoption rates of the 38 key textile manufacturing management
practices listed in Table A.I. Shown for the 14 treatment plants (diamond), 6
control plants (plus sign), the 5 nonexperimental plants in the treatment firms
to which the consultants did not provide any direct consulting assistance (small
circle), the 3 nonexperimental plants in the control firms (large circle), and 96
plants from the rest of the industry around Mumbai (square). Scores range
from 0 (if none of the group of plants have adopted any of the 38 management
practices) to 1 (if all of the group of plants have adopted all of the 38 manage-
ment practices). Initial differences across all the groups are not statistically
significant. The 96 plants from the rest of the industry were given the same
diagnostic phase start date as the control plants (July 2009).

17. See, for example, Suri (2011) for a related finding on heterogeneous agri-
cultural technology adoption in Kenya.
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manufacturing system of production, and in fact many U.S. auto-
motive plants saw reductions in defects of over 90% following the
adoption of lean production systems (see, for example, Womack,
Jones, and Roos 1990).

At the bottom of Table II we also present results from
our robustness checks: the Ibramigov-Mueller (IM) and per-
mutation tests. The results are consistent with a reduction in
quality defects. First, looking at the permutation tests that
have exact size, we see that the ITT is significant at the 5%
level (the p-value is .01). The IM approach that exploits asymp-
totics in T rather than N finds that the ITT results are consistent
with large improvements in quality though the confidence inter-
vals are wide.

Column (2) reports the results for inventory with a 21.7%
(= exp(–0.245) – 1) post-treatment reduction, and no significant
change during the implementation phase. Figure VII shows the

FIGURE VI

Quality Defects Index for the Treatment and Control Plants

Displays the average weekly quality defects index, which is a weighted
index of quality defects, so a higher score means lower quality. This is plotted
for the 14 treatment plants (plus signs) and the 6 control plants (diamonds).
Values normalized so both series have an average of 100 prior to the start of
the intervention. To obtain confidence intervals we bootstrapped the firms with
replacement 250 times. Note that seasonality due to Diwali and the wedding
season affects both groups of plants.
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▶ Issues:

▶ Exclusion restriction.
▶ Timing.
▶ Benefits vs. costs.

▶ Interpretation:
▶ Firms learned from the

consultants.
▶ Jury is still out on causal effect

of 38 practices and whether firms
were leaving money on the table.
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Values normalized so both series have an average of 100 prior to the start of
the intervention. To obtain confidence intervals we bootstrapped the firms with
replacement 250 times. Note that seasonality due to Diwali and the wedding
season affects both groups of plants.
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▶ Issues:

▶ Exclusion restriction.
▶ Timing.
▶ Benefits vs. costs.

▶ Interpretation:
▶ Firms learned from the

consultants.
▶ Jury is still out on causal effect

of 38 practices and whether firms
were leaving money on the table.



Management Practices (cont.)

▶ Some promising directions:
▶ What are the effects of particular practices (or bundles of practices)?

▶ Gosnell et al. (2020).
▶ Anderson and McKenzie (2022).

▶ Are practices consistently good/bad across contexts?

▶ For different input/output market conditions, firm capabilities.

▶ What is the most effective way to deliver training/advice?

▶ Standard errors are often large, estimates often not significant
(McKenzie and Woodruff, 2014), even with average effects on
profits/sales of 5-10% (McKenzie, 2021).

▶ Need larger samples, more precise measurement, longer-term
follow-ups.
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Closing Thoughts: Industrial Policy

▶ Research programs are most successful when they are in sustained
dialogue with an audience of implementers.

▶ For this emerging subfield of Firms & Development, the natural
audience is makers of industrial/innovation/technology policy.

▶ Policy pendulum is swinging back toward state intervention.

▶ Major new industrial policies in U.S., Europe.
▶ Unabated interventionism in China.
▶ WTO rules, which had constrained policy in LMICs, are now widely

ignored, seem no longer to be a constraint.

▶ The need for a green transition makes these issues more pressing.

▶ In some sense, the pendulum is swinging too quickly.

▶ The literature has not matured to the point where we have rigorously
evidence-based advice to give.

▶ We need to hurry up!

▶ Need lots more research on what works and doesn’t work in
industrial policy, broadly defined.

▶ Quasi-experiments as well as experiments.
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